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Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

Claim 1 (currently amended): An apparatus for detecting and responding to a surge 
event in a locomotive engine system including a tuibocharger and a diesel engine, the 
apparatus comprising: 

a sensor detecting an operating parameter of the turbocharger or the engine and 
generating a sensor signal indicative of the detected operating parameter; and 

an engine control system responsive to the sensor signal for controlling a plurality of 
operational controls including a speed of the diesel engine system , wherein the engine control 
system modifies one or more operational controls including the speed of the diesel engine 
syst e m when the sensor signal indicates a surge event. 

Claim 2 (canceled). 

Claim 3 (currently amended): An apparatus fpr detectin g and, re sp pjidjn g \q a m gg 
event in a locomotive engine system including a turbocharger and a diesel engine, the 
apparatus comprising: 

a sensor detecting an operating parameter of the turbocharger or the engine and 
generating a sensor signal indicative of the detected operating parameter: and 

an engine control system responsive to the sensor signal for controlling a plurality of 
operational controls including a fuel injection advance angle of the diesel engine system, 
wherein the engine control system modifies the advance angle of the fuel injection system 
when the sensor signal indicates a surge event. Tho apparatus of claim 1, wh e r e in th e e ngin e 
control syst e m controls the fu e l injection advanc e angl e and wh e r e in the modified operational 
control is th e advanc e angl e of th e fu e l inj e ction syst e m. ' 
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Claim 4 (currently amended); An apparatus for detecting and responding to a surge 
event in a locomotive engine syste m including a turbocharger and a diesel engine, the 
apparatus comprising : 

a sensor detecting an operating parameter of the turbocbarger or the engine an^ 

generating a sensor signal indicative of the detected operating parameter, and 

an engine control system responsive to the sensor signal for controlling a plurality of 
operatio nal controls of the diesel engine including a horsepower rating of an electrical 
transmission system, and wherein the engine control system modifies a load on the diesel 
engine system when the sensor sign a l indicates a surge event.-The apparatus of claim 1 . 
whor e in - tho engin e control system oontrols a horsepower rating of on e l e ctrical transmission 
oyotom and whoroin tho modifi e d op e rational control io load on th e e ngine ayotom. 

Claim 5 (currently amended): The apparatus of claim ± wherein the di e s e l e ngin e 

drivoQ an electrical transmission comprise&mg: 

a generator generating a Direct Current (DC) power signal; and 
a DC traction motor coupled to an axle wheel set of the locomotive and responsive to 

the (DC) power signal for rotating the axle wheel set of the locomotive- 
Claim 6 (currently amended): The apparatus of claim-4- 4, wherein the dioool angina 

drives on electrical transmission comprisesmg: 

a generator generating a DC power signal; 

an inverter for receiving the DC power signal and inverting the received DC power 
signal into an AC power signal 

an AC traction motor coupled to an axle wheel set of the locomotive and responsive to 
the AC po\yer signal for rotating the axle wheel set of the locomotive. 

Claim 7 (original): An apparatus for detecting operating parameters indicative of a 
surge event in a turbocharger of a locomotive engine system including a diesel engine and the 
turbocharger and controlling the operation of the engine system to reduce turbocharger surge, 
the apparatus comprising: 
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a sensor detecting an operating parameter of engine system indicative of a surge event 
and generating a sensor signal indicative of the detected operating parameter; and 

an engine control system responsive to the sensor signal for controlling a speed of 
operation of the diesel engine; 

wherein when the engine system experiences a surge event, the engine control system 
increases the speed of the diesel engine to reduce turbocharger surge. 

Claim 8 (original): The apparatus of claim 7, wherein the engine control system is 
responsive to the sensor signal to increase the speed of the diesel engine when the sensor 
signal indicates two surge events within a defined period of time. 

Claim 9 (original): The apparatus of claim 7, wherein the diesel engine operates at a 
plurality of discrete operating speeds and the engine control system is responsive to the sensor 
signal and increases the speed of the diesel engine from a first discrete speed at which the 
diesel engine is operating to a higher discrete speed when a change in the sensor signal over 
time indicates a surge event 

Claim 10 (original): The apparatus of claim 7, wherein the engine control system 
increases the speed of the diesel engine an operating speed at which the diesel engine is 
operating to a higher speed for a predetermined period of time and thereafter decreases the 
speed of the diesel engine to the operating speed. 

Claim 1 1 (original): The apparatus of claim 10, wherein the predetermined period of 
time is one-hour. 

Claim 12 (original); The apparatus of claim 10, wherein the engine control system 
monitors surge events within the predetermined period of time and logs a report or generates a 
signal when a surge event occurs within the predetermined period of time. 



5 

PAGE 6/21 * RCVD AT 10/7/2004 12:48:49 PM [Eastern Daylight Time] ' SVR:USPT0»EFXRF-1/4 * DNIS:8729301 * CSID:3142314342 * DURATION (mm-ss):06-16 



OCT-07-2004 THU 1 1 : 47 AM SENNIGER POWERS 



FAX NO, 3142314342 



P. 



124858 /GETS 5307.1 
PATENT 

Claim 13 (original): The apparatus of claim 7, wherein said throttle has discrete 
operating positions 1 to 8 and wherein the engine control system increases the engine speed 
when the sensor signal indicates a surge event and when the throttle is located in one of notch 
positions 5, 6 or 7. 

Claim 14 (original): The apparatus of claim 7, wherein the sensor is a manifold air 
pressure (MAP) transducer associated with an intake manifold of the diesel engine and the 
sensor signal is a MAP signal representing the air pressure within the intake manifold of the 
diesel engine, and wherein the engine control system increases the speed of the diesel engine 
when the MAP signal indicates a decrease in the air pressure of equal to or greater than a 
predefined amount of pressure within the defined period of time. 

Claim 15 (original): The apparatus of claim 7, wherein the sensor is a turbocharger 
speed sensor that detects a rotational speed of the turbocharger and the sensor signal 
represents the rotational speed of the turbocharger and wherein the engine control system 
increases the speed of the diesel engine when the sensor signal indicates an increase in the 
turbocharger speed within a specified period of time. 

Claim 16 (original): The apparatus of claim 7, wherein the sensor is a pressure 
transducer associated with an air intake system of the turbocharger and the sensor signal 
represents an air pressure at the air intake system of the turbocharger, and wherein the engine 
control system increases the speed of the diesel engine when the sensor signal indicates an 
increase or decrease in the air pressure over time. 

Claim 17 (currently amended): The apparatus of claim 7, wherein the sensor is a 
strain gauge or an accelerometer associated with a surface of an air intake system of the 
turbocharger and the sensor signal represents a vibration or a deflection, respectively, of the 
surface of the air intake system, and wherein the control system increases the speed of the 
diesel engine when the sensor signal indicates an increase in the vibration within a preset 
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period of time indicative of a surge event or indicates a deflection greater than a 
predetermined amount indicative of a surge event . 

Claim 18 (original); An apparatus comprising: 

a locomotive driven by a locomotive engine system having a turbocharger and a diesel 
engine, the engine operable at a plurality of discrete speeds; 

a sensor detecting an operating parameter of the turbocharger and/or the engine and 
generating a sensor signal representing the detected operating parameter; and 

an engine control system for controlling the speed of the diesel engine at a discrete 
speed, each of which corresponds to a notch position of a throttle; 

wherein the engine control system is responsive to the sensor signal and increases the 
speed of the diesel engine from a first discrete speed at which the diesel engine is operating to 
a higher discrete speed when a change in the sensor signal over time indicates a surge event of 
the turbocharger. 

Claim 19 (original): The apparatus of claim 18, wherein the engine control system 
increases the speed of the diesel engine when the sensor signal indicates two surge events 
within a defined period of time. 

Claim 20 (original): The apparatus of claim 18, wherein the diesel engine drives an 

electrical transmission comprising: 

a generator generating a Direct Current (DC) power signal; and 
a DC traction motor coupled to an axle wheel set of the locomotive and responsive to 

the (DC) power signal for rotating the axle wheel set of the locomotive. 

Claim 21 (original): The apparatus of claim 18, wherein the diesel engine drives an 
electrical transmission comprising: 

a generator generating a DC power signaJ; 

an inverter for receiving the DC power signal and inverting the received DC power 
signal into an AC power signal 
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an AC traction motor coupled to an axle wheel set of the locomotive and responsive to 
the AC power signal for rotating the axle wheel set of the locomotive. 

Claim 22 (original): An apparatus for detecting and responding to a surge event in a 
twbocharger of a locomotive driven by a diesel engine, the apparatus comprising: 

a sensor detecting an operating parameter of the turbocharger or the engine and 
generating a sensor signal representing the detected operating parameter; and 

an engine control system for controlling a speed of the diesel engine corresponding to 
a position of a throttle; 

wherein the engine control system is responsive to the sensor signal and increases the 
speed of the diesel engine when the sensor signal indicates two surge events within a defined 
period of time. 

Claim 23 (original): A locomotive propulsion system comprising a variable-speed 
diesel engine system having a combustion air intake manifold and an exhaust manifold, a fuel 
controller for supplying diesel fuel to the engine cylinders, a turbocharger connected to both 
of the exhaust and intake manifolds of the engine and having a turbine that is driven by the 
engine exhaust gases and that in turn drives a compressor for supplying pressurized air to the 
intake manifold, an engine speed sensor for sensing the speed of the engine, an electric power 
transmission system mechanically driven by the engine, and an excitation controller for 
controlling the power output of the transmission system; further comprising: 

a sensor equipped to sense an operating parameter of the turbocharger or the engine 
and equipped to generate a sensor signal representing the sensed operating parameter; and 

a controller adapted to receive the generated sensor signal for increasing the engine 
speed from a first discrete speed to another discrete speed for a predetermined period of time 
when a change in the sensor signal over time indicates a surge event. 

Claim 24 (original): The system of claim 23, wherein the operating parameter 
includes one or more of the parameters: manifold air pressure (MAP), manifold air 
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temperature (MAT), fuel value, turbocharger speed, vibration parameter, deflection 
parameter, engine horsepower, wheel slip and mass air flow at the air intake manifold. 

Claim 25 (currently amended): A method for detecting and controlling a surge event 
of a locomotive engine system including a turbocharger and a diesel engine operable at a 
plurality of discrete speeds, the method comprising: 

sensing an operating parameter of the engine system; 

determining a change in the sensed operating parameter indicative of a surge event; 

and 

controlling a speed of the diesel engine on operational oontrol of tho engine oyotom in 
response to the determined change. 

Claim 26 (canceled): 

Claim 27 (original): The method of claim 26, wherein increasing the speed of the 
engine comprises increasing the speed of the diesel engine from a first discrete speed to a 
second discrete speed for a predetermined period of time. 

Claim 28 (original): The method of claim 26, further comprising monitoring surge 
events after increasing the speed of the engine and logging a report or generating a signal 
indicative of a surge event when a surge event occurs within the predetermined period of 
time. 

Claim 29 (original): The method of claim 26, wherein controlling the speed of the 
engine is increasing the engine speed to the higher discrete speed for a predetermined period 
of time and thereafter decreasing the speed of the diesel engine to the first speed. 

Claim 30 (currently amended): A method for detecting and controlling a surge event 
of a locomotive engine system includin g a turbocharger and a diesel engine operable at a 
plurality of discrete speeds, the method comprising; 
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sensing an operating parameter of the e ngine system: 

determining a change in the sensed operating parameter indicative of a surge event: 
The mothod of claim - 25 wherein determining the occurrence of a surge event includes farth e r 
oompriooQ determining the occurrence of three surge events within a defined period of time; 
and 

controlling an operational control of the engine system in response to the determined 

change . 

Claim 31 (original): The method of claim 25, wherein sensing the operating 
parameter is sensing one or more of the parameters: manifold air pressure (MAP), manifold 
air temperature (MAT), fuel value, turbocharger speed, vibration parameter, deflection 
parameter, engine horsepower, wheel slip and mass air flow at the air intake manifold 

Claim 32 (currently amended): A method for detecting and controlling a surge event 
of a locomotive engine system including a turbocharger and a diesel engine operable at a 
plurality of discrete speeds, the method comprising: 

sensing an operating parameter of the engine system: 

determining a change in the sensed operating parameter indicative of a surge event: 

and 

controlling an fuel injection advance angle of the engine system in response to the . . 
determined change. Tho mothod of oloim 35, wherein the operational control is the advanoo 
onglo of tho fiiol injootion and oontrolling is controlling th e fu e l injootion advanoo angl e. 

Claim 33 (currently amended): A method for detecting and controlling a surge event 
of a locomotive engine system includ ing a turboc harger and a diesel engine operable at a 
plurality of discrete speeds, the method comprising: 

sensing an operat ing parameter of the engine system: 

determining a change in the sensed operating parameter indicative of a gursg event; 

and 
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controlling a horsepower load on the engine in response to the determined change, ft e 
method of claim 25 » wh e r e in tho operational oontrol is a horeopowar load on th e e ngin e' 
system and controlling ia decreasing a horoopowor rating of an olootrica] transmission oyotom. 

Claim 34 (original): A method for detecting and controlling a surge event of a diesel 
engine in a locomotive engine system including a turbocharger and a diesel engine operable at 
a plurality of discrete speeds of operation, the method comprising: 

sensing an operating parameter of the engine system; 

determining the occurrence of a surge event in the turbocharger wherein a change in 
the sensed operating parameter over time is indicative of a surge event; 

controlling the speed of operation of the diesel engine to increase the speed of the 
engine from a first discrete speed to a second discrete speed for a predetermined period of 
time when the occurrence of a surge event is determined and thereafter decreasing the speed 
of the diesel engine to the first speed; 

monitoring for a further surge event after increasing the speed of the engine and within 
a predetermined period of time; and 

generating a signal indicative of a surge event when a further surge event occurs 
during the predetermined period of time. 
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